ABSTRACT: This paper adopting full series of mtDNA cytochrome b gene sequences analyzed the hereditary constructions of 5 loaches populations. The results show that: in five populations of 57 individuals, totally 234 variable locus (S) were detected, wherein single variable locus are 15, there are 219 parsimony informative sites, and 31 haplotypes, among them there are 6 kinds of special haplotypes of Paramisgurnus dabryanus, breeding blue loach and Poyang Lake wild blue loach all are unique haplotypes (were 11 kinds and 5 kinds respectively), while Japanese loach and Taiwan loach owns 4 and 1 kind of unique haplotype respectively. Haplotype polymorphism (h) was 0.9670; nucleotide diversity (π) was 0.0706, and the average numbers of nucleotide differences (K) were 80.093.The average genetic distance was 0.279. In the populations of 5 loaches, the genetic diversity of the richness as follows Japanese loach> Taiwan Loach> Paramisgurnus dabryanus > Blue Loach> Wild blue Loach.
In this paper, The Poyang Lake wild green loach, farmed green loach, Paramisgurnus dabryanus, Japanese loach and Taiwan loach were used as experimental material, their genetic variability of cytochrome b gene were analyzed, aim to investigate the five groups genetic differences from the molecular level, to provide a theoretical basis for the protection and sustainable use of germ plasm loach, carry out loach effectively research on genetic breeding.
MATERIALS AND METHODS

Materials for experiment and its sources
The breeding green loach, Paramisgurnus dabryanus, Japanese loach, Taiwan loach total 47 for research, which was collected from Dongxiang Hengjia Aquaculture Co., Ltd. in August 2014, body weight is from 6.2 to 33.1g, and average of 12.98g; 8 Poyang Lake wild green loach, was collected from the Poyang Lake area in October 2014, body weight is from 5.3 to 12.5g, and average of 8.2g. Each fish cut some muscle placed into eppendorf tube, save in 95% ethanol as backup.
Genomic DNA extraction, PCR amplification and sequencing
To draw 100mg of ethanol -muscle preserved sample cut into pieces, were placed respectively in 1.5mLeppendorf tube, to add 400L SET buffer, and then followed by adding 40µL 10% SDS and 10µL (20 mg / mL) proteinase K, after mixed bath at 55°C waters overnight for digestion, and then were washed respectively with Tris-phenol, phenolchloroform, chloroform/ isoamyl alcohol to extract protein, and finally with precooling anhydrous ethanol alcohol to gravitate DNA, dissolved in TE after drying. Obtained Genomic DNA samples' concentration and purity were measured by ultraviolet spectrophotometer, while with integrity by agarose gel electrophoresis to detect genomic DNA integrity and estimated molecular weight. To diluted the DNA original sample to 50 ng /µL, to store at 4°C for backup use.
Using two universal primers L14724 and H15915 to amplify Cyt b gene, the primer sequence was L14724, 5'-GACTTGAAAAACCACCGTTG-3';and H15915, 5'CTCCGATCTCCGGATTACAAGAC3'. PCR reaction system total volume is 50µL, which including the following elements: DNA template 50 -100ng, 10 times reaction buffer 5µL, dNTPs 2µL (each of 2.5 mmoL / L), the upstream and downstream primer, 1µL (20µmoL / L), Taq enzyme 2 U, sterile redistilled water to make up the volume. PCR reaction conditions were: 4 min of denaturation at 94°C; 45s at 94°C, 45s at 54°C, 1 min at 72°C, 35 cycles; 8 min of extension at 72°C. PCR products were detected after 1.2% agarose gel electrophoresis then using Shanghai Sangon Biotech DNA agarose gel kit for recovery and purification, and sent to Shanghai BioSune to do bi-directional sequencing, sequencer is ABI3730.
Data Analysis
Sequences using Clustal W (1.83) software to do analysis and comparison; using DnaSP (version 4.0) software to statistic haplotypes and polymorphic sites (S), to calculate the single haplotype diversity (Hd), nucleotides diversity (π) and the average nucleotide differences (K). Using Kimura twoparameter method from MEGA (version 4.0) software to calculate genetic distance between haplotypes; using NJ (Neighbor-joining) method, Bootstrap confidence value estimate to 1000 times in repetition, to do system analysis for genetic sequence data.
RESULTS
Results of amplification and sequence analysis
The Cyt b gene of breeding Green loach, Paramisgurnus dabryanus, Japanese loach, Taiwan loach and the Poyang Lake wild loach all can be amplified clear and stable (Figure 1 ), from Figure can be seen, the length of PCR products were about 1200bp. PCR products through recovered, purified and then delivered for sequence measurement, according to existing loach mtDNA Cyt sequence in GenBank to do Clastal X comparison for sequence has been detected, results showed that homology all exceed of 99%, and determined the getting sequence was mtDNA Cyt b section sequences. The sequencing results after correction then to remove excess sequence, Cyt b sequence resulting fulllength for getting 57 individuals were 1140bp, the resulting sequence will be submitted to GenBank.
Sequence analysis results showed that five populations cytochrome b gene fragments' A, C, G, T base composition was respectively 27.22%, 26.5%, 15.32%, and 30.94%. Wherein, A + T (58.16%) content greater than C + G (41.84%) content. From the base composition in Table 1 it can be seen, cytochrome b shows a strong base composition bias, namely A, C, G, T these 4 kinds of base, the amount of G was significantly lower than the other three bases content. 
Analysis of genetic diversity and genetic differences
Genetic diversity of biotic population can be divided into two parts that are genetic diversity among groups and genetic diversity within the population, which is the sum of all genetic variation in populations. By sequence alignment, there were 234 polymorphic sites (S) detected in five groups of 57 individuals, where the single polymorphic loci were 15, 219 were parsimony informative sites. There were total 31 kinds of different haplotype detected, the number of samples in each haplotype contains range from 1 to 6, the distribution of haplotype for farmed green loach, Paramisgurnus dabryanus, Japanese loach, Taiwan loach and wild green loach population was 7,11,9,6 and 5, each haplotypes contained samples, samples number and distribution in the different groups were shown in Table 2 . In total 31 kinds of haplotype, only Hap1, Hap2, Hap3, Hap4, Hap5, Hap8, Hap10, Hap12, Hap15, Hap23 were present in two or more individuals, the other 21 kinds of haplotype only in the presence of an individual, Hap12 contains up to 6 individuals. Table 2 also shows that Hap1 appears in Paramisgurnus dabryanus, Japanese and Taiwan loach population at the same time, Hap2, Hap3, Hap4, Hap10 simultaneously appears in Japan and Taiwan loach population, Hap15 appears in Paramisgurnus dabryanus and Japanese loach populations at the same time. Among 31 kinds of haplotype, Paramisgrunus dabryanus group has five unique haplotypes (Hap11, Hap12, Hap14, Hap16, Hap17), all haplotypes of green loach population are unique (Hap21-Hap31), Japanese loach groups have four unique haplotypes (Hap13, Hap18, Hap19, Hap20); wild green loach populations have five unique haplotypes (Hap5, Hap6, Hap7, Hap8, Hap9). It thus can be seen that there are fewer shared haplotypes among various groups, unique haplotypes share of more abundant in the population, and the presence of abundant unique haplotypes shows there is a certain degree of differentiation between Paramisgurnus dabryanus, green loach, Japanese loach and wild green loach populations.
Genetic diversity within a population may be seen from haplotype diversity, nucleotide diversity and average nucleotide differences and other data. Table 3 showed each group's genetic diversity parameters that calculated using DnaSP5 software. Total 57 samples, the haplotype diversity (h) was 0.9670, nucleotide diversity (π) was 0.0706, and the average nucleotide differences (K) were 80.093. According to the size of haplotype diversity, nucleotide diversity and average nucleotide differences and other data, it can be seen in five loach populations, the degree of abundance of genetic diversity was Japanese loach> Taiwan Loach> Paramisgurnus dabryanus > green loach> wild green loach.
The Kumar genetic distance among individuals from 0.000 to 0.711, and the average genetic distance are 0.279.5. Average genetic distance among populations as shown in Table 4 , genetic distance between Paramisgurnus dabryanus and green loach, wild green loach is much more larger, green loach and Japanese loach, Taiwan loach and wild green loach genetic distances are greater, and genetic distance between Japanese loach, Taiwan Loach and Paramisgurnus dabryanus is small. The fixation index Fst and gene flow Nm of the Paramisgurnus dabryanus, Green Loach, Japanese loach, Taiwan and the Poyang Lake wild green loach these five groups showed in Fig. 5 . Size of fixation index Fst shows the genetic differentiation among populations, among the five populations the value of breeding green loach and the Poyang Lake wild populations are maximum, among the five populations are at a high level of genetic differentiation. Gene Nm impact on genetic variation within populations and among populations of the larger, gene Nm has a greater influence on genetic variability in and out population. The greater value of Nm, there is much more gene flows and the greater of similarity. The results show that gene flow between farmed green loach and the Poyang Lake wild populations is the largest, which shows more flows between the two genes. 
Construction of molecular phylogenetic tree
With Chinese sucker (AF036176) as out-group, using MEGA4.1 software, based on Kimure-2 model, to construct NJ tree ( Figure 2 ) and the MP tree ( Fig. 3) on 31 haplotypes. In figure Hapl-31 means haplotypes 1-31, confidence of the system tree branches adopting bootstrap analysis for duplicate detection (Figure 2 ), which was set to 1000 times in repetition. It can be seen from Figures  2 and 3 , NJ tree produced by the nearest method and MP tree generated by the maximum parsimony method were consistent in showing that five groups of 31 kinds of haploid formation of three main branches, among farmed green loach there are 11 unique haplotypes (Hap21-Hap31) gathered as one clade; (Hap12, Hap14, Hap16, Hap17) from Paramisgurnus dabryanus, and (Hap 13, Hap18, Hap19, Hap20) from Japan loach unique haplotypes were located in two different lineages, but gathered as one clade, while the shared haplotype (Hap1, Hap2, Hap3, Hap4)from Paramisgurnus dabryanus, Japanese loach and Taiwan loach together with (Hap7, Hap8, Hap9, Hap10) wild green dolphin populations from the Poyang Lake unique haplotypes clustered as one clade, these results reveal that five populations of loach with significant population structure. 
DISCUSSIONS
Mitochondrial DNA is the extra-nuclear DNA, due to it having simple molecular structure, matrilineal inheritance, rapid evolutionary rate, lack of restructuring and other characteristics, which has become an effective molecular marker for group hereditary structure, geographic variation, phyletic series and population genetic studies of species and other different areas. The structure and function of the Cytochrome b (cytochrome b,) gene is most clearly understood in the mtDNA of 13 proteincoding genes, and the evolutionary rate at a moderate pace, therefore, is widely used in the studies of fish population genetic structure and genetic diversity of fish studies. By Cyt b gene molecular marker much more genetic variation information of related species or population could be detected, which can response differences between them in a more realistic way. Zeng Liugen et using mitochondrial DNA cytochrome b gene complete sequence methods, to carry out analysis of genetic structure of three kinds of Poyang Lake Loach, the results showed that there was a certain distance differentiation in the mitochondrial DNA Cyt b gene between the different loach in the Poyang Lake region. There were 234 polymorphic sites (S) detected out in this experimental plan to detect five loach populations Cyt b length of 1140bp sequence, a total of 31 kinds of haplotypes were defined, and high genetic diversity be showed. Nucleotide diversity (π) is the average of the various groups within each haplotype pairwise differences, is a group of genetic diversity index. In this study, dabryanus, breeding blue loach, loach Japan, Taiwan and the Poyang Lake wild blue Loach nucleotide diversity (π) 0.0103,0.0071,0.0281, 0.0236 and 0.0070, respectively. In general, the nucleotide diversity breeding population should be less than or equal to the nucleotide diversity of wild populations. However, breeding green loach nucleotide diversity but with the Poyang Lake wild blue mahi equal, probably due to breeding populations green loach breeding process more effective parental number, reducing the impact of group founder effect, making farming green loach Genetic diversity of populations (F2 generation) and quite wild. Generally believed that as a result of artificial breeding process affecting population genetic diversity bottleneck effect, genetic drift and inbred and other factors, the genetic diversity of cultured populations may decline, results of this study show that the genetic diversity of cultured populations did not decline.
Haplotype 1 (Hap1) is dabryanus, Japan and Taiwan Loach Loach total haplotypes, indicating that they came from a common ancestor. 2 haplotype, haplotype 3, 4 haplotypes and haplotype 10 (Hap2, Hap3, Hap4, Hap10) Japan and Taiwan loach loach total four kinds of haplotypes, indicating their relationship closer. Haplotypes constructed from molecular phylogenetic tree, both the NJ tree or MP tree, we can find the Green loach breeding endemic haplotypes (Hap21~Hap31) in two separate branches. Within Billington et al reported that fish genetic distance is generally less than 10%, Cyt b gene series analysis of some of the other animals have shown that the series differences among individuals within a species is generally 0 to 4.06%, the difference was more than 6% of individuals has been a marked differentiation between subspecies or species, this experiment dabryanus and breeding green mahi, wild blue loach average genetic distance were 16.2% and 4.69%, farmed blue mahi and Japanese loach Taiwan loach, wild blue loach average genetic distance (16.35%, 16.24%, 16.76%), we can see green farming loach, dabryanus, Loach Japan, Taiwan loach, loach populations of wild green subspecies of differentiation. The average genetic distance dabryanus Japanese loach, loach between Taiwan are less than 4%, indicating that the population has not yet reached the three subspecies of differentiation.
